Characterisation of cyclic adenosine 3':5'-monophosphate phospodiesterase from Walker carcinoma sensitive and resistant to bifunctional alkylating agents.
Walker carcinoma cell lines sensitive or resistant to bifunctional alkylating agents have been found to contain multiple forms of cyclic AMP phosphodiesterase (3':5'-cyclic AMP 5'-nucleotidohydrolase, EC 3.1.4.17). These activities have been resolved using Sepharose 6B gel filtration and their apparent molecular weights have been estimated. The enzyme appears to occur in four active forms of apparent mol. wts of greater than 1 000 000, 430 000, 350 000 and 225 000, when assayed at low substrate concentrations. Evidence has been obtained which suggests that all four forms of the enzyme are composed of subunits of mol. wt of approximately 15 000 and are interconvertible. While the ionic strength of the buffer affected the predominance of the different forms, the presence of cyclic AMP at 10(-6) M had no effect on aggregation or dissociation of the enzyme. An activity shift from high molecular weight forms of the enzyme to low molecular weight forms has been found in the resistant tumour at low substrate concentration. No change in elution profile between sensitive and resistant tumours was observed for the low affinity form of the enzyme. The pH optima of the enzymes with both high and low affinity for the substrate was found to be pH 8.0 in the sensitive line. In the resistant tumour the pH optima of the high affinity form is shifted to pH 8.4 while the low affinity form remains at pH 8.0. The high affinity forms of the phosphodiesterase in the sensitive and resistant tumour also differed in their inhibition by theophylline. In both cases inhibition was of the competitive type with Ki values for the sensitive and resistant lines being 2.35 and 0.32 mM, respectively. There was no significant difference in the inhibition of the low affinity form between the sensitive and resistant tumour.